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Abstract (Basic) : JP 7235177 A 

The semiconductor memory has a memory cell array (Sal-San) provided 
with a number of memory cells. The row and column address signals 
(RAS,CAS) are provided with in set time. A refreshing circuit (7A) 
refreshes the memory cells. The main part is energized using high 
potential and low potential power supplier (VDD, VSS) , and the 
necessary power supply is selected using a mode detector (llA) . 

The mode detector is operated by a special refreshing circuit (12) . 
An operating power supply (VOSC) operates based on the two power 
supplies. A main power circuit (23) operates the special refreshing 
circuit. Starting devices (llA, 22) are provided to start the main 
program to control the operations of all the power supplies. 
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U-r (S a l-S a n) 

WlU^^^J't/vru^ (Sal-San) <D;^^]) 

M (7A) t^m^. isjMiiLmm (vdd) Ru^mum 

m (VSS) (;:S^v^Tl^If^■t-^^^gft:|^tgS^Stc;^b-v^ 

mm±/^y'jyuy-y:^m& (7 a) (i. 

^SrBB^^-^Sfci^o^-mtBEK (1 lA) t. 

wim^e-mmmmcxoxwimmitb^ri. ^^o. ± 
^yyyyv-y^L^m'^^ (12) 

mL-mwsmM (vdd) m^^nmMU (vss) 
<ibi^m (vosc ) 'km^-^j'^^y ^)y \^y^y ^^MWi"^ 
K (12) tctt^i-^/ca?)OlMlHlK (2 3) 

iaisismsM (VDD) mmmm.w^ (vss) 
(ci&^aaiiHj^s (2 3) ^ss^LT^mM©^ (23) 
(cuft^flEL. mfianif^sM (Vosc ) ^m-n^^^ti 
(1 1 A. 22) <b^{ix.5^#f^i2«$^ 

go 

[11*^21 iSI5-fe/i-:7y 7i^:y^>^l?ffl[Hjffitt. iff 

ISy^y-fe/l/T (Sal -San) <7)^^y-t7l-^ 
(12) X^^. 

i^iESMiBifs (2 3) (itaisiis^ttmM (vdd) ikxm 
wsl^ (VSS) rfl(cii:^jtc^i^$nfcmi ^0^^2(0 

Vyl^i>7s^ (3 1, 3 2) ^>/^<tt>B5i2 
%\(DVy^y^^7.^ (3 1) l±BtrfSlg®i^^(cJ:oT^ 
ii^tV. fiflBBl^I^^2C0 hyVv^y'i^ (3 1, 3 

2) r^;5i^^mFfsibf^mai (vosc ) ^^-h-t^^oxm 
[0001] 

(1^T^ DRAM^V^5) (D-tJi^yVyi^yi^^izm-t 
[0 0 0 2] DRAM 

/j:<-r^>i£i^^;i>5$,^^ DRAM^^^Lfcv-^-r 




[0 0 0 31 

-CV^$, w<0DRAMl(^aS(^7f^y-fe/^TU><Sa 
1 — San. xi^rY\^::^^<vyr*'f^)'f^—^^^ 
^yh.rYv7./^yyT • >^y7'=:i-y6^T/-fe/U':7y 

:7U-/i^:x[pIK7^^i^rV^^, ^-fe/l^T W S a 1- 
S a n(i#^^(D^^y-t/Wj:t)/i6o ^-fe/l^TU^SA 

1 -SAn --^<n^-^ <om^^L^yjtm^\&\.\t \ \fv 

h^tfc-ef^^tCtrt^ttSo ?^o-C. D RAMI (Clint* 
y hcOx-^:65/'?7 WW-CStaZ^^ft^o :Sfc. DRA 

[0 0 0 4] DRAMl lCll->;^7"AmM;?i^^ii5ttfi^ 
t/fim&mMVDD, VSS;iS^tt|^$ix. DRAMlfti^m 

ilVDD^a^vsstcs-^v^Tibf^i-5o ^fc. drami 

l-MrrlBv^;=^x ASM h v^Ty T'fflcO/^ x 

y ([ii/T^B&) ^5^j^jttrv^5o ^>:^xAmM:&^aEgf$ 

/■<';/7'y dram l(cS3^ VDD, VSS;5S^ 

^^tt. drami urt^SM VDD, vss^cs-^v^Tib 

[0 0 0 5] DRAMlJcll^^LJiV>»J^ai^S;!)^f>r 
Ku^it-^ADD. nr^r KU^;=^ hn-:/ft-^ (^ 
T. ^t-^T>^t^^v^5) ^^-RAS^UJ^i^AT 

y i^^i-^/^-C A S^Otp R A S tm^<D^ 

^ ^:y^XAti^^^t. ')yi^yiy=L^^7\c^^x 

"^JVTU^ S a 1 — S a n (D ^ }) ;V(D^ jvy y :7U 
yi^=riiV^t>fi:^^ 

[0 0 0 6] -fe/vr S Al — SAn tCtl n r>y=^r3 — 
i?^2. ■t:/>^TV>^3^Ut=«^Ax:3 — /5^4;65^tb-F^X 

^^te)tLTv^5, ^'f^—^2\t^<yyr*':f')'f^— 
6H(ttfriBT Ki^Tifi-^ADDtc^ott^^^i^r Ku;^ 

ft-^CA255A;^$nS^ t t^lC. =iyAft-^/^-CAS 

-^C A^CS<5V^fcr y Kfl-^D C A^#y^^-^^ 

[0 0 0 7] ')y\^y^y:^M^7\t. CBK^\m^ 
8. (^T> MPX<!:V^5) 9, 10. 

-ir/u^^y ^^u^yV^^-K^mialKl i, -feyuyy:7U 

/l^yVyi^yi^^m(Oy^iy\y-i^mM^^l 4{cX^m 

[0 008] MPX9lc:|inr>jf-^y^-RAS;55A;/3$ 
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[0 0 0 9] mailHlsSi 4(^|§5ic^-rj:5t-PMOS 
VJi^i>7.^ 1 S^U^a^cONMOS Vy^y'y:^^ 1 6 

?IgVDDtCS<5<^v'l^— ^a;2tVoscO^::^^v'U— ^ 1 2 
h±.ti^^t^ WS^m^^l A.(DVyi^i>y^^ \ l^ip^ 

loo 10] DRAMKCi/^^^AaaSdS^^^ 

CAS2i5DRAMl(cA;^$n5o ^<:o^^ T Kuxft 
-^ADD;65DRAMl(CA;'j^n5o "f^i:. MPXl 
OJtr Ku^ft-^ADDOnr^r Vl^y^^^RA^^U 

xi^r Ku^fi-^i RA^ Lr/^:y7T • ■:r^)f'=^—'^ 
[00 11] z-^^/yr • 'f^)f^-¥^\rrY\^7.m^ 

I RA^>^yx^-Km-^DRAtc:x=i-KL. 
Kf&-§-DRA>£:^x::^-^2iCt±i;^-r5o #7':^-^2 

fi-g-t-S-^v^r^-fe/^r w SAi -SAn (ow^<ov 

[0 0 12] ^^yyy • >^yx=i-y6fir 
;^ft-^ADD<o:3^Ar Ki/;^{i-^CA^yy K 

m^\>CK\Z.'f^-Y\^. 7^::3-Kft-^DCA$r#X^ 

C A^^31«ff-^tcx=3" KL-tcoii^ff -^t^:S-5l^r# 
-fe:;ur WSAl -SAn (Dgf^Ol^^y hjlg^^^^-t" 

[0 0 13] ^-fe/vr w s Ai --s An 

[0 0 14] DRAMl lci/>^7"Aa;M;d5^*S 

$nfc:KffilC^oV^T. CBR:^ffilHl2S8|C^^<0>5'-r ^ 
y ^-C n T^T^t-^/^- R A S ^ UJn ^ i^ft-^/-^- C A S 
Kt^^^hh. -fe/wru^Sa l-Sa nCOil^c^yy 

[0 0 15] ^fc. ®6(c^i-<t 5t-> v^^^xAsas*- 




DRAMl-^C0mMVDD(^»jf&(ttfrl5z^^;/xy 

[0 0 16] Z.<Dm^ ^yJ>.m%^^-C AS fi^^hTi)^ 
^Xt^^u^m^^<—KASi}^^hT-fi^^t. ^-K^ 
miHlK 1 1 llF^aStO^ n y i^^ft-^C L KtcS<5V^rSi§ 
^F^^tf-Sy-r^o m^^<-CASRW<-RASt^x:i- 
U^/V<Ot.t. 1 0 Om s e cSiii-5t. K^tfcJlHl 
^1 Wtrt/vy ^) y uyi^ z^^li^ . HU^;W^/jr 
6^Wft-^RE^CBR^aiHlK8. ^v-U-^122a: 

[ 0 0 1 7 ] U—^ 1 2 (IH U-<yKO|^|±ifi-^R E 

n5/^m-^ADDCLK$:tb;^-r^o MPX9{^>5^ny 
^ft-8'ADDCLK$rA;0L. I^^3S«-^z^-RAS 1 ^ 

Lr/^5/:7T • T^yT^^i^-ys^otcBRt^tbiHiKstc 

[00181 ^ LT . I^^fiSm-^z'^-R A S 1 cO^rl^T^^S 

— RAS 1 (D^L'hTfi^^t^C'BK^mm^BXCXti^fl 

1 3icai;^t-5o 
[0 0 19] 1 3(t:3t7r>>hT5'>^fi-^CEtc 

^MPX 1 0(cW;t/-r5o UVX10\%:i3^l^VmcV 
^7 Yx^y^m^i KAt x.x^'^yyr • ^yr'^-^s 

[0 0 2 0] -r^i:. y<yy7 '':f')'f^-yb\t.rY 

UMt^lRA \Z.m-5 < 7^ y - Kft R A ^^y' 
r3->?'2icm;^-r5o «'y'^-^2(ix=:i-Kfi^DR 
A^^^tl-^l-y'^^- Kt^^?>^^R^t-^^cS<5v^T^-fe 
/VTl--f SAl -SAn 0^^(017- K^l^^^-f -5 o 

[ 0 0 2 1 J ^ LT. SU^f^SCm^/^-R A S 1 <0^h 

^n^o t.tz. cBR^m^^s\t^^>vry-fm^^ 

BRmiJ'^y^ 1 3(^r Ku;^^H(CT:y7^;t;r>v h 

^CO;^;^^- MiiCV^MPX 1 O^r^LTT KU-;;^ 
ft-^I RA^ LT/<^/7r • -Z^Vf^—^SKmti'f 
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5. 

[0 0 2 2) T6t. y'^yyr • 7^ 1^7^=1-^5 f^r K 

X^±/l^TU^ SAl -SAn 0^^(017- KllSr®^^ 

[0 0 2 3] ^^T. iri/u-^\ zt^hmti^fi^^^ 

^±;VT l/>r Sal-San (O^fH^V- Vmm^m 
[00 2 4] ^ LT . mMlHlfS 1 4 ^^mMVDD|Cg<3v^ 

T^j^o i^-</u<o;^- ^ mas vosco^ tu;^-r 6 ^ -c 
^ u 5/ >j^{t-^ AD D c L K(Dmmiii^m'^(DnmL^ ^ 

3^-5^. i--<T(^ Vv?Xi5' 1 5, 1 6;55:tyL. ^ 
[0 0 2 5] 

1 X\t±;vru-< S a 1 -^S a n^'^/vydy U^yi^^ 

[0 0 2 6] :^mmn±^?mM.^m^i-^fci^\^fj:^ 

[0 0 2 7] 

[0 0 2 8] ^fc. -ir/u:7y 7Uyi/::i.l¥ffl[H]?S{i. 




\z^mcmw, ^ ntzm i Rx^^m 2 (?? h ^ ^i^;^ ^ xm^ 

^ii^tL. MlRV^^2<r>Vyy-Jy^^m^^hW3i^mM 
[0 0 2 9] 

mm] :^mmxit. ^/^yvyut^'^^^mmmitb^ 
mMm^tmwi^tix±/i^y ])yuy i^^'^m\Bim\^m 
y\^y'y=^-^mmm^^\'y^m^mMt>mL^h^^. ^ 

[0 0 3 0 J 

^^^(§ll-lI3l;:a-:5v^rfftPJ-r-5o n 4-6^11 

[00 3 1 ] gj 1 IC^i-J: 5 :i^lliS0iJOD R AM 2 
1 ftSI^<0^ ^ y -fe/l^r U-fSal'-San. nr^TK 

r • ryy^=3^>5^6^Ut-^/W>^y y^U-zv-^lElK? A^ 
{i;iTl/^6o DRAM2 1 {Cli:i/;^rASiS;6^e>igaffi 

Rxy^^mMmMvm, vs^tmi^^ti. dram2 1(^ 

^^maIVDD^U^VSS^cS-:5^^r»If^1-^o :^yc. DRA 
M 2 1 tciiifrlB->7ix i: ^5^JlC/^^ y ^ T r:^ 

/^^;/xy mfr^m tmm.^f\^x\^^. i^::^TJ>^mm^ 

mm-^fh^t^ /^:yxyy6>bDRAM2 ItcmMVDD. 
VSStm^^ix^. DRAM2 1 {i;i(?)SMVDD, VSSCl 

[00 3 2] -fer/vr^y y^Uy>^^[5]g§7 AflCBR«lffl 
IhIKS. MPX9, 1 0. -fe/W':7y K1^^ 

ttilHi^i lA. ±;\^y^)yi-y-y=i.Mmm^t\.X(o± 
;\^y^)yuyi/^m:ti^u—^ 12. CBRmi3^>^ 

13. 7:y^2 2Z^UJ-fe'/V>' y :7^'5'v'^^^D:^i/^— 
i5^m^^^BI^2 3^;:<t^91II^^^Lrv^^, 
[0 0 3 3] ^-K^ffllHJKl 1 Atctlnr^r Kl/;^;^ 
hn-:/ffi-^ (i^T. ¥(cnT>ft^tV^5) /^-RAS 
^U^^iyAT Ki^;^;^ hn-yft-^ (^T. m^^yJ>^ 
^t-^ti^5) ^<-CAS>55A;^i$tt-5o ^ 1 2 

lc(imi!SlHlK2 3;!i5^ig!^^^TV^S, 

[0 0 3 4] 11 2 tC^-r ct 9 mailHlK 1 1 A 

I1CBR^J^IH]SS2 4. ^uy^m%25. RXj^y')y 
:fy^y'yX^fS:^m.^(0^m^2 6 a 1-2 6 a nT* 
«^^ti-Cl/^5o -^UT. ^-K«lttilHlSl lAfiStliE 
mMVDD, VSS^cS-^V^Ti^Jf^i-5o 

[0 0 3 5] ^J;£lH]?S 2 4 flo [^{f-^z-^-R A S J^UJ::^ 

7A{f-^/-<-CAS^A;^rSo HSic^-Tct^tc, =r 
7 Aft-^/^" C A S T;55 o r lb n ^m^^^^- R 
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Afi-^/^- CAS ^U^n ^>ft-^/-<- R A S L V^MZ. 

l±i:tlLJg^JtSo nr>ft-?-/<-RAS:05i:*>±;65-&^, ^ 

[0 0 3 61 iJ^P 2^i!^[eIK2 5(^HIx^>'WOffl;^fF«I{t 

CLK^«[]^<^5>i^|§2 6 a ltCffl;fj-rSo ^^c. n 
i!^ ©1^ 2 5 l^ttJlEi!^ n fi-^ C L K L^h ^ n 

[0 0 3 7] :J>J^Sl2 6 a l'-2 6 a n (iA;^ft^(Oja 

tcW;^;i-S« -iErLT. 5>m2 6an-l Hft6ia>>n5'^r 
0^2 5:^5^ n-/:^ft-^CLK^fiJ;^L*^4?)rd^^5 0 
s e c ^{C H W-</U£D^tt{t:«-^G E <|r ^ :y ^ 2 2 td 
So 2 6 a n l^ttllSiJ^ n y >S^ [hIIS 2 5 d5>^ 

^V^^^C'LY.^mfil^^^X'h'^h 1 0 Om s e 

-^RE^CBR^ffllHlKS. ^ 1 2^t/MPX 

9{;:tii;^-tSo 

[0 0 3 8] 7^>'^2 2Mflia^- K;g^tli[H]*& 1 1 A^ 
^t^Sib^^^Sj^-fSo 7 2 2HCMOS 
v?^^ J;<9/cCS-r>'^-<-^ 2 7, 2 8 NANDlEigS 
2 9, 3 0<bT*^i^^tLfc>^y :x7'^n-/>^-CfoSo N 
AND[Hlffi2 9(0-:&<DA;fj«S^t-ll'<^/-<-^2 7^ 
:^^Lr^l5^^>m-^/^-RAS255A;^^H. flfe*<OA;^ 

N A N D 3 0 (D m;^ft-^;65 A;^ ^ tvT V > 
So NAND[H]B&3 0CD-:fr(DA;(jS^t-li^ V/^— ^ 
2 8^^LTtaf5^tt{bft-§-GEd5A;^$H. ftfc*-OA 
ic N A N D 0^ 2 9 CO ai;^|g A;^ ^ tt r V ^ 
So NANDI0ISS2 9fti^A;^ffl-^{-S^^^TmM[H]K 
2 3^^ett-tSfca^)coefjm-^^^-ST^a;^-t-So 

[0 0 3 9ltt^oT. n r^{t-^y-<— RAS;&5HU-<yi^C0 
NANDlHlK3 0Oai;^ft-^tcBi#./i<. Siljm 
STIlHV-^/W^/c^So ^f:.. n^^ft-^z-^—RA 
S L w-<yKO <J: t . Sii^bft-^G E :d5H u-</Kc/^ S 
®S)ft-^/N-STItLl--<>'V^/.eSo ^|^^t^y^*- 
RAS2iai/-</V£0«ra. NAND[HlK3 0Oai;/j^i-^ 

So 

[0 0 4 0] W^^'&2^\t%\o:>VyVi^^^h\^X 
(?DPMOS 3 1^TJ||2(0 hyVv^^i?^^ 

V v^>^ ^31 ^t/®l^(0 h y ^32 (iHMVDD^^ 
t/YssfBitcB^ijic^M^nrv^So h^>'i^>'^^3 i<o 

h ^ ^32 <7?>5^- b 1^ K >^iCg^)gc$ tLT 

V^So ll2i[H]^2 3lth7>'v^;^^3 l(OKl-'f 




2tcffi;^-t-So 

[0 0 4 1] #o-C, ^fbft-^/<— STd5HU^/V-T?fe 
S^. 3 lll:^:^^-f. «M[Hl^2 3fll: 

LU-<yu-C»$>S^. h^Vi^;^>5^ 3 S^^t 
ir, -t--<TOh^>'v?;^>$'3 2;d5:tV-rSo ^(^i^*. 

•9. mMlHli»2 3ttaMVDD<tl9 h7:^>^^i5^ 3 ICD 
[0 0 4 2] wCO^v^U— ^ajgVosc {cS-^V^T:^i/ 

2i^»)f^nrtg^/^So ^LT. ^-mamK 
[0 0 4 3] ^>:^y'M.mMi)mi^^n^t. ms 

i)^MWr^tl^t. DRAM2 l--^CDSMVDDCOtt*&t^M 

uy<y'rv\cx^xnt>H. mMyDm±h±^^^fzm 

^ICi^«F$nSo 
[0 0 4 4] ='^Aft-^/<-CAS;d5^r:^T^^oT;^)^6 

ay-rSo ^'^-Aft-^^^-CAS^^U^n^^ft-^/^-RAS 
;55a-ix^/V(0^^ 5 0 M s e cSi§i-S^. ^— 
tHlHlKl 1 AHHl^-<;V(0^^4{t:ffi-tGE^^^/^2 2 

(cm;^i-So 

[0 0 4 5] wtDirt, yy^2 2iC}tLU^/i^(Du^ 
m^y^-RASfi^Ati^tlX^^^fzi^. fiSlft-^/^-S 

[0 0 4 6] :z<DLu^/i^(o&miB^y<—ST\::^^\^^ 

XmWM^ 2 3<DY'7 Vv^>^ ^31 Rlfi'^X<D h ^ V 
v^;^^ 3 2 7J5:^>L. :ti/U-^SJiVosc ib*^^h±t^ 
t). rcomaiVosc ;55x^>^^— ^ 1 2^cffl;^?$ttSo - 

[0 0 4 7]-itL-C. =J7Am^^<-CAS^Uft2r>ft 
-i-/^-RAS;i5n — U^/WcOi^ 1 0 0 M s e c (Stt 
{t:m-tGE<7)ffi;^;e>^ib5 0 // s e c) Si^-fS^. 
V^m^&llA\t±/l^y])yi-yi^=2.:tno^<. H 
U-i/VOl^ttifl-^RE^CBR^IttilElKS. 

[0 0 4 8] Z<D^mm^'RE\Z.X^X:ti^U-^ 1 2 

KU;^^^^$i^Sfci^<DflFf^^&^cO^ n -/>^fI-^A 
DDCLK^ffi;^1-So MPX9(t^n:y>^ft-^ADD 
CLK^A;^L. f^^fi-^/-<-RAS 1 ^ LX/-<:/>^r 

. 7^y7"=n-y5^utCBR^m[eI^8lCttl;^i-So 
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[0 0 4 9] ^LT. \^Um^^'^-RAS KD^hTft^ 

-RAS l<DiLhTfi^^t>CBRl(km]B\mS\CKtl^fl 

1 3|v:U;^1-So 
[00501 -n^^^^i ^\ti3^:/VT vf^^o-EXz. 

^MPX 1 oictb;tif 5o MPX 1 htscv 
^IrT Ku-^^fi-^I RAi: LT/-<5^:7 7 • y^x^^-^S 

10 0 5 1 1 /<5/>'r • T^yy'^i-ysiir K 

IRA(c:S-:5<y!;x=3 - K^f-^D R A 
3-i5^2(C:ffl;^i-6o #7'=^-^2(^7'::3-Km-^DR 

/WTWSAl -SAn coFf^cDt7- K«IS:^J^i-^o 

[0 0 5 2] ^LX. ?fU^f^^FPm^/<-RAS ICDS:-^ 

^n^o^fc. CBRmmmms\t:f:^>hT^y':fm'^ 
CE^ChRffl:^^^^ I 3\zmtii-^. '^(Dfci^, C 
BR^:it;^':/i? 1 3Hr Ku^^^MJcr ^^>^;«; h 

[0 0 5 3] -r-S^. /^:y>'r • yVy'^-^Sltr K 
RAt::S^v^fc7^yx=^-K^i-^DRA$:«- 

^'DRA^m^m^\zy'^- h*L^<om^mmzm^^^ 

X^±/l-ru^ SAX -SAn <Om^<0\?—yB^m^ 

[0 0 5 4] ^T. 1 2t}-hmt}^fh^PsU 

m^/-^- I RAScDi:^T;OSt?St^. tffi2t[^«{-LT 
#-feyWri/^Sa 1~S a n(D^/^5!7-KII;65|ii)^]l 

fvy y >'^'^/v'^7i5^T^^tt5o 

[0 0 5 5] *lliS*?iJ-CH -tyi-yyy^l/ 

:y->::L(0|l*&^-t*(?:>:gldyB#^ (1 OOm s e c) i^Wik 
^^"^jmc, -etiJlt) t>Sv^iS:^^^^ (50m sec) 
m^\.1th^\Z.. aai[H]g52 3^5gi5$^5^ ;eLr. 
mMlHl^2 3lc:J:oT:^v/u— ^W2lVosc 
^1 2iC'K;^$tiSo ^ofci^. m2^[H]K2 3^^r/;t-v^ 
u-^ 1 2icjofrts^^^mif^^^fi^i-e::i:d^-et5o 
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